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PURPOSE: A copper decoration apparatus 
and method thereof are provided to be 
capable of observing the surface topology 
of defects of an oxide film using FIB(Focus 
Ion Beam) and TEM(Transmission Electron 
Microscopy), by omitting the process of 
patterning a gate in a capacitor necessary 
in a conventional evaluation method and 
discriminating defective portions in the 
oxide film on a wafer. 

35 

CONSTITUTION: A copper decorating 
method includes the following steps. A 
dummy wafer is first mounted on a wafer 
mounting section(15) within a copper 
decoration apparatus. An electroplating 
material is then injected into the decoration 
apparatus on which the dummy wafer is 
mounted. After a given time, the dummy 
wafer is detached. Then, a Laiyei wafer in 
which an oxide quality to be evaluated is 
formed is mounted on a wafer mounting 
section on which the dummy wafer is 
mounted. Next, a voltage is applied from 
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(54) m aisaioi^ an « § ai^aioiu 



=(cu) aisaioi^ sxia § aisanoiu gjsoii ^aho* dhai^ck oit e(cu) ai^aioi^ sxi lhsi 3101m ss^oii 
chdi %\o\wm s^ofh mm BTiisf. chdi siioiih:^ s«fra Qisaioi^ sxi uh chi mm mmm ^Qottz hi 2 bjisk a 

6H MUM ?°J6f2 ^§ AI2I0I §3fe[ ^, CHOI 911 01 BIS I^ofe HI3 B3I2I. CHOI ^lOIIH^ S^£I2J0 ^11 01 SI 
¥011 S3I- CH& a^^^OI i*££]CH ^ 3I0IIHM S*Wte 314 &*| , £ ^¥ MaiOl^sf 6h¥ M SI 01 ^ Oil 2J¥ 

3^1 e!3Wfe HI 5 B3IM S&mOi 2S6^ ^S2^ BCk OI^AM. §EH2| ™Dl gJSOIIAI I2e} 3iD}|Aia°J 

3I01MM HHEffe! oF= g§§ g^fS 4- xUH, <Ll-£^2J ¥¥IM 3I0IIH gOl/H ^oHki 4* £IM£^AM FIB 21 TEM it 

oi gai-04 **»qi assi S3 xi^e sti ^ ait s;nph sick chmoi ^ai^ss ass, 1, as ^ss aitftt ^ a 

g§ xi^ e SUEIS 4- 91^ 3tktiS M^ot^ s5f£ 2ACK 
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eccu) aaeyoia srxi si § aisaiois are 

unsb e «aa an b«sh>i ¥i&> sj ^'Aionei tfs^oi mom &^ou §(cu)§ aisauoigofe sxi 
xii2£i= e(cu) c-ii^aioi^ s» e ^¥ Msiioi^2j aesoia. 

XJI3£b £ g. h S2| XJI2 9II0IIH &^OII feh CHI §(Cu)M Q|SaiOI88}^ g*B2| ±/HE0IO. 

Xji4£i=r S ttgOl Xllgohb §x|2[ OlgoK* ^(Cu)M Gil 3 3110111 310 IB ^¥011 Sgg! ^»SJ§j» 

S tg§ ehEfll *II2 i§ g, 3I0IIH ^¥Oil g£9 &2}QtSIS SIHoPI ¥l6HAi, *6I §(Cu) G||33||0I£ §x|2l g 

3i axis oisstoi m(cu)m aisaiois^fc bboii 501a. 

SEH CHI e*E«| 5§ m. 9II0IIH ^Oil g£e> ^afHi i|> noifflSI iJ^gOII 836* ^X>. OimCH MOS EHIHAI 

eh 11 oisstu a^&o. 01 an. £>oi or 51 21 s^b &:?i ^nHAiaoiiAi iom oi6h°j ¥g a^oii ae ttswsi 

naiu, s^ei- ^swasi mit ^gg ^swsi mm ^sspi $\mM s^dis(ai) se^ gai^ais^ 
oise ^ioimm miEjyahoiot 6f^ ejinsgoi sick se&. 01 ^gg ^awsi ^cn^2s mmm ^ 

2i2U, tf»Q*2| SOflXIB #2^21 a soil CHS 53 XI g (Morphology) m^m S 4= Sife BSOI 5UCK 

s ^go MSti'I 83Wfe gJSOl 6H^oh^l fl»M, ^lOlfflOil 61 §1^ a»^OII 

e(cu)g ousaioiast^ mx\m ns&oii m ^01 ai^oi. ^ ^ m s^oii sjsh hiss sxim oigsj g aisaioi 

§ H9B0II X1I2 = 2<jOI 21 CK 01 file* a^j a ^@oj fln s^oil °i6H XIIS& SxIM 0IMSH2 XHI2 =2j01l 2J6H 

JIIS9 b JS2^ ^lOlffl fe^SI ^§ S«0|| §(Cu)e BISaiOli! &^SM|. ^lOIIH ^^CHI &&^*im 4= 



2 



S VS2I HM ^£!SPI fl»OI. g(Cu) Ql^eilOl^ §£1011 «01/H. g(Cu)^^ OJipOi£i of¥ MfllOlM, & 

n 3 &¥oii mm m^o\ xylite §(cu)°^ oi^oi£! &¥ Menoi^. £>oi sxisi usapdi ¥I6h & 

PI &¥ MBilOlM &2J gj MOW £xl9 6PI ^ jUM Sxl SXIIS XIXIoPI ¥IoH ^3M 6h¥ #£1101^, &¥ Mfill 

oi m a! issi¥2j » ^oii gxis ^ m*ii¥ ^oi mi\m sxioii asm ei^oM ^nshoi £>oi m¥ ganoid 

o^23J- £PI &¥ MeilOI^SI ^¥2 2W0II BXfM ^tilofe ^§2§ M(Cu) QI3BilOI^ §x| 

oi cm . mm mm^ m&mm o\moitz 201 on^sm. 

&i\ s ^shj *ii2 ssspi ?imoi. sioim ^oii &m^ v ^»¥oii ^(Cu)e cii3£iioig5H= »boii 

AH. *OI S gjgoj ^ M oj B«m3l ¥loK>l HISEIfe g(Cu) Gl^dlOl^ §xl LH01I ^bl9 31 01 Hi §^¥0il CHOI 

9II0IIH* S^ofb HI1 B3II. CHOI 911 01 Si ?h S*fS QlsaiOlfl *§xl LH Oil mm MUS ^£JSfe HI 2 E+31 . #31 a 

§§)M ^gJSKD ^§ Aiaoi SUfel 6>OI CHOI 9II0IIHB XHI3 B3I , &3I CHOI ?j|0lffl^h S*f£ia@ 9H 

01 IH §^¥011 S3 1- CH& ttSSJiiOl »££JCH ^ ^1 01 IH a S«t»te XHI4 &J\\ Si #31 #¥ MdlOl^^ 8h¥ M 

eiioiMoii 2j¥ asm ei^a^ his ehib s»s*oi as»fc 31 ^s°^ 6fe e(cu) eobiioib bbs sisbo. 

OlttH, XHI3 &J|2| CHOI 31 01 Hi hi 2 oH mWm ^gji!" ^ 5(Cu)0| ^OI2(Qj)o^ 01 ^116^ Gil *«» AI2J 

oi 33}^ ~ou <Mi**oi£i 5oi tj^^om. ©he. mm m&wm oieir ^ aia. 

9110IIH ^¥011 ^^E! fch»^S2| S^fe ^>0| ^ AM B^S^I ^oKM XIISEI^ §(Cu) QI3&II0I^ Sxl 

M OlgoHl. fe^l ^ «vgoj XH12 g&SPI ^iohOI XilS£J^ §(Cu) Ql^eilOlg ^31 Olgo^OI ^Pl ?1I0IIH ^ 

¥21 ^^¥ ^011 e(Cu)M Cll^SllOlijofe B^\2}, &J\ m(Qu)0\ Ql^aiOlijS 3I0IIHM feOI e(Cu) Qisaioi 

<y Sx|S¥Ei ^, ^3fM 9D0IQI ^ CHI g(Cu)OI Ql^aiOliiS ^EHS &&o^ B3ll2h ^Pl §(Cu)OI EH a 31 01 

US ^Sfai- la^i FIB(Focus Ion Beam)M OlgohOI ^£lo^ &7t . ^ £>0| F IBM OlgofCM Al^sh JEM ^ 

pi <yifei g^¥ &oji aisaioiD^ mm m§toio\ ^m^mm m?ms= e+piis ss-moi a^&^^Mi ^ioiih &¥oii 
m&m asmum ^ hd. 

0I6K ^¥ £21 S5oK)1 S ^SI CH^ ^1^2? SSmPIS §hQ. 

EES HI1E^ S HM ^^IS g«6PI ?ie.h o, ^AlOjiei 6hsf^0l ^lOlffl &¥0J| =(Cu)S Ql^aiOl 

SXI2I &2S0IQ. 

01^ 6h¥ MaiOIMdO). 9il0lffl §r*f¥(15). ^¥ MBil 01^(20). ^S¥(25). ^ g*il¥(30). SPI BXf(40 S 45) 

S OlttH , £2 A". B. C % D£r oh¥ M£ilO|M(10), ^lOlffl §^¥(15), ^¥ M£ilO|e( 2 0) §J a 

S¥(25) S^oKfl, ESFb ^ M^l¥(30) ^ ISS¥(25) =g S^ehQ. 

SF¥ S BJI 0|M( 10) ^Oil ^lOIIHM S^MT 4= 2i£^ 4^1 Z>^(B)g ¥33 Ol^goi ^¥ M£ilOIM(20)S ^XlshQ. 
OldK. ol¥ Mfi|IO|E(io)2f ^¥ M£il0l^(20)^ ^(Cu)M OlgoW ^^^Cl. 

feOI 90OIIH §^¥(15)011 9H0IIHM S^o^ QiaaiOIBtt OH, Cll^aiOlU §TX|£| ^¥M HSAI5PI ^oH ^S¥(25)M 
^Pl ^¥ MaiOIM(20) #21 if SOll ^x|6H), 3 XI 2^IM XI XI 6^1 9I8H ^ g^il¥(30)g ^Pl 6h¥ M 

aiOIS(IO). ^> h ¥ BEII 01 € (20) « ISS¥(25)°J » ^Oil flXIBQ. 01 EH. ^Pl ^S¥(25)2f ^ Mxil¥(30)^ EilH 

^(Teflon)M OlMo^ iS^CI. 

fe^l S XI Oil 2J¥ 2!^ S^gl(35)o^«ei ^ovg oj^^pj ^is^oi a^j af « Me||Oim( 10)21 of ¥2 21 ^¥ M 

aiO|£(20)2J &¥E 2|^0il S^S BXX40 Q 45) M ?bl» ^ 

§¥ £2 HI2E^ e(Cu) aiseiioid §xi m fe h ¥ Maioimsi g^SOIO. 
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Olfer m^JW91 ?g(17)0l aS&Oil 6hXH£IOi §S£ICH 910 . OIGfl . £2 G §^ m= &3I #¥ M£U0I^(15) S 

d7) a^eia. sa. &¥ gai 01^(20) &oji ^jh°j ^sd7)sj 33(h)oi euse em 

XI SJXIEh &3I 3 XI LHCMI/d eOIS(Cu»)M Sa ^^oPI ?I6H/Hi= 3 *!S0I JH4^ BfMOl bf 

U^ofQ. 

§¥ Xil3£^ S 1112 =^oj ?||0IIH &¥0il tf»B|- S«¥ #011 e(Cu)g QlSaiOl U o^r gJBSI £ 

AiSOICK 01 *jg01IAi ¥s*= HUES S£8K)I 3IXHSQ. 

Olfc H1 15= Oil SEAIS g(cu) Eil^ejlOl^ 3XI LHOII ^bl£ 9IIOI3H 3S*¥( 15)011 CHOI 9l|0|SI(£EAi£|X| OHI&li 3 

Sfohfc BM. feOI CHOI 3IOIffl(£A|£JXI OHIS)^ S**S 131331 01 fl 3X1 LHOII £oH SS ( EE A| a XI OfL|&)I 

te eai. &:?i ss Ataxi om&)§ ?^jom us Aiaoi aa» 3?i choi shoihusaisjxi otuttia a 

^ CH3 tfSWHOI ?||0|I£i(£AI£jXI 0HI»)S Ballot §J &2I &¥ S&ll 01 S (20)2* Sh¥ M 0| S ( 10) Oil 

2I¥ S&g SJ^ohfe &3IS ESS^S*! $||0|IH(£A|E|X| Om&)0il §(Cu)3 0| gfiCI . 

ShE, 33! dl^aiOli! 3X| ^ ^ ^ Oil AH OlgoFb CHOI fflOIIHfc 2oH lil ^§ AI2J0I a 3*6^1 M 3IQ 

site oi$?$= §(cu)oi soie(cu*)os oisstst^ai ai&s m&ow m&m aio. m\n &m 

OlI^CH Oil §11 01 §g- 4^ SICK 

g¥ £3 HI4£fc S ttaoil/d liofb 3XI2f ^Si Olgol-Ol §(Cu)M QIS9I0I9 »2SMI. ^IIOIIH 3¥0il 
M^I B3Wfe gJSSJ £Ai£0|CK 

01^ &d\ e(cu) Qi3Siioi<3 3xi2f ^01 =<cu) aiaaioia ^si oigmoi 9uoira &¥£j a»¥ 3011 g(cu) 
m aisaioisw-fe eai. 321 §(cu)oi Qisaioiaa 31011ns Qi^aiioi^ 3«s¥a iwe ^him siioiih 3¥oii 

§(Cu)0| QiaaiOISS 3EHM 5*§T6hfe 331 §(Cu)OI Ql^aiOISS FIB(Focus Ion BeanOS Olg 

^dlofe ^ 321 F IBM OlgSKH »|S*» TEM s^og A_h^m- ^Oil Ql 2 £11011)9 M(Cu)M 
olt: E+^IM aa&o S j|M 90OIIH fe^Oil ^SfQ^^M a^&a. 

a^ie bh2f ^01 ^ ^schi sis g(cu) ai^aioitf gxi ai n s»a oigai-oi ^aai- yoii ei Qisaioi^ah 

OlMo^l £12, ?II0IIH ^¥2J ±§ S«01l ttSWHOil OiS S^^M ?l6HAi 2^3^ ^HHAiaSJ Til 01 

nHEiysfe g§i ^^n- ^ ^hsf^Hi m& 9\\o\w &o\\M =?mm^ ^ aie^^Mi fib 

2f TEM (Transmission Electron Microscopy)g 01 g oh 01 ^SJB} ^&2I XI 4= Sa^'fflO. CHMCH 

i^Sf^ as ^l<^^ ^ Si^H^ S§ £!S §0il£ <^sf^0il CHS ^&04¥M 2UEi^ ^£ § 

^ s^s ^ai oil oil ssaxi ^ ^sa m& u\o\\m &b &mo\ §■ ^otoiiAi s^sj xi^e 



(57) 8?SI 

S^S 1. M(Cu) Ql^aiOl^ S XI Oil SiCHAi, §(Cu)°^ 0l = Oi& 6f¥ MfiilOie, a 01 s^ioie AVQil ^lOIIH 

M §*MJ ^ ^§ ¥2 OI^SICH ^x|£JW. DIAIIS ^SOI ^40H^ 3 ^¥0il 2oH §U0I XH 

?4XI^ ^(Cu)^^ Ol^OiS &¥ M2110IM. ^Bs ^Xi3j -di^s 3S AS-I-I ¥lcH 4 h ¥ paiOl^ ^SJ g 

oil *ui& l h S¥, ^ii §rxi &mm xi xia^i ^an &oi m¥ Meiioie, ^« msiioim ^ isa¥°i ^ ^ 
oil gxis ^ eai¥ s fe^i a2fM sxioii s^e ej^s^i ^6hoi sh¥ MaioiMsi s^^i]} ^,01 ^¥ Maioim 

21 ^¥2 ^^Oil §^9 BXTM ?blo^ 3^ ^§2S 6^ =(Cu) Ql^eilOl^ s» . 



S?lf 2. XI1 1 &0ij SiOiAi. ^>0| Oil&MM 0|g6^ 5!^ §(Cu) QI3^IO|g »a . 



s^tf 3. 911 01 m &¥oii s(cu)s Qisaioissfe &soii sicm/h . s(Cu)°s oi^chsi si¥ saioiM». &d\ si¥ 

gaiOIS &(HI 9II0IIHM S*fSf 4= SiSs? ±S 2>3S ¥2 013301 gXI301, 01 All si- ¥S0l **4>31P» 3 & 

¥011 28H g§OI JH 91 life S(Cu)°S OI^CHS! &¥ Sai0|E£j, S2JS £J*I2I &¥B IDgAISPI ?|8H feOI 6f 

^ saioiM £fa gf goii gxisi iss¥a, ia§ sti sais jixispi ?ioH 6.01 §h¥ saioie. &¥ saioim 
s i3S¥2i gf &oii gxm ? ssi¥ % sag sxioii se^s ei^a^i m\ si¥ Maioisa 
feoi &¥ saioiMei a?a 2j2toii b»s a ssi- oi =?bisife s(cu) aoaioi^ sxi u°j siioim 

S*f¥OII CHOI 31 01 BIS S*f6fe UN &OI CHOI ?IIOIffl?h S*fS QlSaiOltf Sxl LHOH 2SH §i§ ^gjoffe MI2 

B3)i. &:>i Em smm ^ejsna &!§ aiz>oi gam &3i aoi 3ioici« g^sife n\3 fe^i choi siioiih^ 
§sfsae sioiiii §sf¥oii s:?i- cn& <^a°j-soi sssia sife ^3 3101ms §*fstfe m as 4,01 &¥ gaioi 
S2i sh¥ saioiMon 21 ¥ asm ei^sife ais 9311s s&sioi ssmfe 31 § ?§°s sn= stcu) aiaaioiu sa. 

S¥U 4. J3I3SOII S1CM/H. &3I HI3 & 311 21 CHOI SHOIfflfe fePI S§H i§I ^gJe> ^ S(Cu)0| SO|£(Gu)o S 
OlS&Sffedl AI2I0I *0|| gSfSlfe 318 ^§2S Stfe §(Cu) QOaiOlg SS. 

S¥S 5. ni3»oii SioiAH, «5i sen lis (hi&ss oigshfe 3JS ^S2s si g(cu) aiaaioig »a. 
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